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COMPLEX MAGEETIC SUSCEPTIBILITY
OF A PARAMAGNETIC AT P (GR FREQUENCIES

I. G. Shaposhmikov

/A Digest]

Consider an ideal parawagneti. Witk pure spin magnetlsm in a complex external
magretic field H=3yt h - exp (i0t), vwhose ccnstant ccmponent Hy is directed along’
the z-axis while the variebie com.onent ie alvag the x-axis (the ceee of perpewdiculir
filelds).

The x-ccmponent of the sglternating portion of magnetization is next written
dovn a8 given 1v the theory or thermcdynemice, namely as & product of (a) a conjugete
of the cowplex ggcepiivility aud (b} h * eap (iwd).

= The real and imiginary partse of the above complex susceptibility {chi) are
expressed as products of {a) siatic susceptidility (equal to b/T, where b is the
Curie constant and T, is the lattice temperature considered constant) and (b) a -
quantlty involving the spin-spin relaxation time, the constant compcuent H,-above,
and the ratio of the magnetic and mechanical moments fo: puwramegnecic particles.
N

Unfortunsiely, the spin-spin time as a funciion of T, and Ho is not given by
present-day theory. Therefore, tne sbove-indirated reql and imaginary parts of
susceptibility {chi) are only pertially expressed as functions of T, and H,.

Hovever, an experimental :urve 1s known; which gives the. imaginary part of the
complex sueceptibility {shi) as a function of H for given T, ‘and pecilletor
frequency @. Again, the apin-spin tim= @8 a function of ‘B, cae ax80 be found whigh
satisfies the shove theoretical fcrmuleg of thermodynamics.

Thus, it turns out that the spin-spin time must increage slowly with Eo and
apnroach asymptotically a certain constant. Thie apparently means that the spin-

spin time can be connidered indapendent of H, if the frequency & is sufiiciently .
large.
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Hence, this work sssumes the oscillator frequency & is large in order to
sinplify the atudy of the behavior of the curves descrioing the resl snd imaginary
parts of the complex suscepiibility {chi) =28 functions of Hp, which is the purpose
of thies work.

From these and other comsiderations, it i3 pomsible to estimate the form of
the curves of real and imaginary susceptiblities versus Hg. It appears that the
imeginsry part of suszeptibility (chi) asssumes the form of a symmetrical Gausslan
error wpeve (thai iz, the normal distribution curve) with a mhkimum at 3 certain
value of Hp, equal to the oscillstor freguency divided by the ratlo of megnetic
and mechenical momenig. The curve of reel susceptibilicy versus has & minismm to
the left of the asbove-mentioned K}, and & maximes to the right of g%; the point of
inTlection is at Ho <8elrl.

sActually, only gualitative reeulte are known, since the ratio of the real
end ipaginary susceptibilities to the static susceptibllity were studied. Further

experimental dsta on tae absolule values of the real and imeginary susceptibilities
&»& necsAssary to verify resulis.
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